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(57)Abstract 

PURPOSE: To improve the acid pickling property of a Cu-Ni-Si alloy, as its disadvantage, while making the most of the characteristics 
of high strength and high electric conductivity as its advantages. 

CONSTITUTION: This copper alloy has a composition consisting of, by weight 0.4-4.0% Ni, 0.1-1.0% Si. >1.0-2.0% Zn. 0.0001-0.01% Cr. 
0.0001-0.001% Mg, and the balance essentially copper with inevitable impurities and containing, if necessary, 0.01-0.1% Mn and 0.0001- 
0.01% Al. Further, the grain size of Ni2Si as precipitate is regulated to <10nm and also the content of S as inevitable impurity is 
regulated to £10ppm. By this method, the copper alloy, excellent in adhesion of soft solder and plating suitability and easy of cleaning, 
can be produced. 
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(54) I3Mcd£IN \*/vrci&W&. fco^tetcffitu ^^«fe#^a^ffl^^^rX-eco»©7y^ 



(57) [g&j] 

ism cu-Ni-s im^&(om&-c&z>m%i& 

[ffif&] Ni : 0. 4-4. 0SM%, S i : 0. 1 
-1. 011%, Zn : 1. 0£@x.T-2. Oil 
%, C r : 0. 0001-0. 0 lfiS%, Mg:0. 
0 0 0 1-0. 00 111%, fcJ:M®c£;i;t, M 
n : 0. 0 1-0. 111%, A 1 : 0. 0 0 0 1- 

o. oiii%^wi, mswrnnmcmto^v^ 

mm*nMfr%rj:&M£&~e&r>x, WtU^N 1 2 s i 

mm.fr 1 0 n m«T, T^mfoT^&fat LX<DS<D^ 

i o p p mOTT'^^/cmstt, *t£$t 



(2) 



8-3 19 527 



mmm<omm] 

im^mi ] N i : 0. 4-4. 
0. 1-1. 011%, Zn : 1. 
WM%. C r : 0. 0001-0. 
0. 0001-0. 00 lll°/o, 
Mn : 0. 0 1-0. 1SS% 



011%. S i : 
0£Mx.T-2. 0 
0 1M%, Mg : 

A 1 : 0. 0 0 0 



i-o. oiit%^fo, mmmmmcm*5£& 

S i (DftMifi 1 0 n m«T\ T^flttWWWi LTCO S 
©SfflAJ 1 0 p p m«K*4Ci*1$ftiTSlU 10 

[ft*S2] Ca: 0. 0001-0. 0 00 511 
[fi^lI3] Sn:0. 2-2. OM^SMt-S 
Cii^314 ] ±IE»^*<E>N i 2 S i WHM»<D;** 

mm i -3©ii-rn3&^cfB*s©»^**tt. «>o*tt 20 
scan, ^oijfe^sateiB^^. 
[twaa 5 ] ±mmm 1 - 3 tazmom^oymm 

£880-95 0 o C<DM&~cm$ 1 5 mm * n»HJE5i 

o*traofca, isi. 5mmJMT*t?^raH®ur 

n-OM#£U 6 5 0-9 5 0 TWfiKCC 5#R8— 5# 

1. Smm^TF<DmWitmM^^^(D^^, $/c(J5 0 
^felTCDET^^IfflffiSL. 4 5 0-5 5 0 "CCDSS 

N i 2 S i +2NH 4 F • HF + 4H.O 
-SiF 4 +2Ni (OH) j + NH 4 OH+3Hi 
3SiF 4 +3H 2 0=2H 2 S i F 6 + H 2 S i 0 3 



[0 0 0 1 ] 

|irr£&<ErC£>& 0 
[0 00 2] 

[0 0 0 3 ] — # % C tl6©«^Sfc a n««^^«»«. 
Sn, te/v/c, N i , g^H (Au, Ag, Pdttt*) 

[0 00 4] iS$SflL WI«ttCD«tt«»Sr 
Uttt, Cu-N i - S i ift^*s^<ffli>6tn:i> 
C u - N i - S i m&MZ, N i 2 S i ©Wffi^CD 

Hrrt, »r>»<D»«te*^fc3*S£c^*w^*£ 



(i ) 



(2) 



? h N i 2 S i WHi^COiES* 5 1 0 n m 

[0005] Cu-Ni-Si ^^tt&fflMXtfffllt 40 
Mg, Cr, S6tCifiWCC|£i;rMn, AK Ca 

[0 0 0 6 ] c Office <D<fc 5 ttSe3feDBIB«r)W95f 



[0 0 0 7 ] 

i : o. 4-4. 0mn%, S i : 0. 1 — 1. Oil 
%, Zn : 1. O^Jg^r- 2. 0M%, Cr : 0. 
0 0 0 1-0. 0 111%. Mg:0. 0 0 0 1 -0. 
0 0 111%. ^MftCjSDt. Mn: 0. 0 1- 
0. 111%, A 1 : 0. 0 0 0 1-0. 0 1M%£ 

4S3^r*-oT, WttWSN i 2 S i 1 0 nm 

^FPJiBWWfci LT<DS<D£««# 1 0 p p m 

[0 0 0 8 ] ±iB»ScCC*5t^-C, C a : 0 . 0 0 0 1- 

o. oo o 5m&%z^-rz>ffif&tLxi>j:i<> 0 3*> 



(3) 
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CC, Sn: 0. 2-2. 0 ffifi%*#*rT Zftf&t UX 

[0 00 9 ] &tcC<DmJXDteA,tc&W&, 

f&<Dm^<Dm^ 8 8 0-9 5 0 °Ccr>figrJl£ 1 5 
mm^rSHEil, 7 0 0°C(D^Jgr7K*^ino, o 

J-C^BESUt^-rJWtU, 6 5 0-9 5 0°CM 10 

Kcc5»i«-5»faioiiift«8««. *»»LT«»fb»ni 

*fctt5 0«KT©ffiT*r>WBBBBU. 450- 
5 5 0 XIOjattK: 5 #RSJ- 5 B$Klft& 0T«f W«a*JS 

[0010] 

^©^■7^ h(D£§# N i 2 S i ODDfffl^©^:* 5 <h 
N iiiffS i ©d***RJE'r4c<tK:J:0«iWnHfi 20 
r*&Ci*SWL//c„ »^c(Dfftt«N i , S i <D 
SW»C<fc9iag4 5 0-5 5 0 °C. H$RB 5flfiB— 5 BS 

*6N i , S i (DftmmzmfflL. »«-rs^ffi*sm 

[0011] o«Hc, C©»98CC«S«^^<D»«E»(D 30 
[0012] N i : 0. 4-4. 011% 

n i mmr&s i iifetc»ai3tir. ie^cd^ 

NittSi <fc£RIHHb£«ftN i , S i e«t^Ci^ 
±0, 5Sffi*yJ:CflH<IM4*W±3^S. N i ©Ml^ 

0. 4S«%*j»©i8^«*<DSSl!l*«/jNS< , £ft:4. 

£ 0 Uc^ot, NiMittO. 4-4. 011%i 
[0 0 13] Si : 0. 1-1. 011% 

s i «n i tt&tcmmzftx, mBLto&zfmmifa 

1. z&ZTtmxfoz. si&mm&o. imm%3m<D 
•^«*o««t*/hs < , 35/ci. oss%£Mx.t^ 

/c^ot, SiMlliO. 1-1. omfi%<fr£o 
[0 0 1 4] Zn : 1 . 0 ffiS%£*gx.T- 2 . OfiS 50 



ftfflW- 8 -3 1 9 5 2 7 
4 

% 

S-CZn*JCuJ:>3«5feUr*fflK:a« fc BMbSti*. 
C©/c8b^ffiCC«^c*5fi?>o*3nrc*Si8^ Cu 3 
Sn^nft^ft^JB©JgRR*s»W3nS. Cu, S 

BZn *j*bcc c u ct d 4> b rtfctsrr £ c i cc jz 

9. Cu 3 Sn^)Sraffc^«5(DJKfiR*««i*U34i. «A,/c 

©lawfcficeac*. &tcmmxmxBf$L$tizzn<D 

[0 0 1 5 ] 3e>CC^UXJT-6JS*«F, ZnaMBWJtt* 

s% r^w l r ^ n h osft*t*iawr £ — * , 

£ Q LWot, ZnSWtttl. 011%^iir- 
2. 011%it^ s 
[0016] Sn: 0. 2-2. 011% 
S n te&&<D&&to£m*toft&Zfa±2&ttmx& 

mm>c£&m&Li*o sncMi^o. 211%* 

X. SnCD^Wfi^O. 2-2. Omm%£-?Z> 0 
[0017]Cr:0. 0 0 0 1-0. 0 111% 

o^u-ecD^Wfi^o. ooo iit%*ir» 
*©^*«4>tt<, */co. o imm%zm?Lxc r * 

T, Cr^MWO. 0 0 0 1-0. 0 1il%iT 
[0018]Mg: 0. 0001-0. 0 0 111% 

mm< l cmA?zs*&&#xmm&<DMg sit&fat l 
xmrn-rzitrnzmrz. cti^c^^m^commuiL 

[0019] Mgtw o . oooi *sst?tt±iaas 
m«^<, s/co. ooin%^iirM^n^ 

»**Mfbu-*>-r<&D. »*ni±3waTL/, m±umm 

OMI^O. 0 0 0 1-0. 0 0 111%(i:t^ 
[0020] S: lOpp m«T 



5 

Saul*, jptocfcc^tttt^ow^ct*. *»»*fc»affl* 

**C3**3EfllHta&. S0«l«nOppnit 
aiLSi. S JSBU ««ftO*rttt5Wlti 

^W<ft5.'*fcSAS10ppm«:a«i, * 

[0021]Ca:0. 0001 -0. 0 111% 
C a t^^©^flnxtt*lfil± 3**5**3^*4. C 
a 0 . 0 0 0 1 «-€"©J»*BiI>a < , £ 

fco. oiit%^Sirtw^n^i k flHMiccgjia 
t»o. oooi-o. oimm%t?*> 0 

[0 02 2 ] Mn : 0. 01-0. A 1 : 

0 . 0 0 0 1-0. 0 1 Sfi% 

tHR-C*?K MnOMi^O. 0 1*«-CIJf(DM 
«:4>fc<. $/c0. ia«%*«*TMn*i^«3*iS 

[0023] a i \xmm&nKttwmKUK?z> s 

KPP*eftr**S*Al,S a {b-&«liLri»4L, SS 
* 1 0 p pmaTCcfi*3-&rj»m»IXtt*ffi)±31±* 

tC«»±«tC»±U^-ri*. C<Dtc#), f#6tl/cC»tt» 

[0 024] b/c^o"C, sftgteJfcCTMn : 0. 0 1 
-0 . 1 11%, Al :0. 0001-0. 01 MM% 
**W3**. 

[0 02 5 ] fc*5, ±E©ft*SE»*$ J:0*gJ&#(DC u 
fcWCC, Co, Fe, Ti, Zr, P, V, Nb, M 
o. Ag, W©lii/ctt2ia±4»lT0. 1M 

f&ft<D^mmm 3 n * <ox? $> s. 

[0 0 2 6 ] S/c>FnIjBWqF«!B5iUr«, C, Sb, 
Pb, MM U^>^#;10 taEifimf htlZ> 0 

[ 0 0 2 7 ] N i a S i «ffl!gJ<5D*& 3 : 1 0 n m&TF 
N i a S i Wtfi^fcC u v h »; •> {&«C#{ft 
3*€>CiCCj:oT v §B^#(D&a£ft±3tt&C<h# 

^lffl8M*/h3<-rsCi*^*itt& D NiiSi© 
*««*-Efl^flJ«ni3 N i , S i (DWtHtt 



(4) 4$BB^8 - 3 1 9 5 2 7 
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[0 02 8] NifcitfSi <D^WS£±tE<D<fc ^CSHJ 
Kb, Zn*^W3-i±*i<bfeCC, N i , S i tfrffl^CD 

Sfc <fc ft o * «#t9i tt £©«*tt*»«T *©fe(W 

[ 0 0 2 9 ] N i 2 S i (D^tt^CD^ 3# 1 0 n m£ 

10 *«/h3<&4. Uc^ot, N i , S i WtiJ^cD^t 
3« 1 OnmHTitS. 

[0 03 0] oafCc»Jfi*fr©IR501*«:oc^r8lW-r 

[0 0 3 1 ] SigfbMSSS, B$p a l : 65 0-9 50 

la^CDN i , S i (DWW^itt, ^i*fb^SiCj: 0 , H 
igU/cN i , Si ^HSKffi©**. a/ctt-eoo»cc>& 
PattX^ffiU/c«f4©WW^SCcJ:^rmB^6Wtbb 
t<&n i 2 s iffioci*o5. — imtei^ 
20 »7u/cB#^rtr'^fit-5N i 2 s i Vimum 

r*ffcBL/cN i a S i btcMm&tptcfm?*. 

^^cmm^-r^nwotchcD^mmN \ 2 s i -c* 

c<D<fc5&SHM»©N i 2 S itt, *^X3&s^:#^ 
/c«)tC^S^±OSF#^I*^3<, *fcM8l^<DXv 

6 5 0-9 50 °C<DUJ£-e , 5 #Pa1- 5 

U ^OtilgftWr^o COi^6 5 0'C*it 

rai, si teaser, aowasaaxgrsf 
a-r&is— «*BttN i , s i tffawc<fc4s^ffiw#6 

40 tltel*. 

[0032] m&mcDmmmm^mL'rztRttN 1 2 
s i <Dikmw^mmt^}§mMmx&£t&mttN 

i 2 S i Wa^^r 1 0 nm«TCC-rsci^H»i& 

— H*fbjaaisus^9 5 o-c*MiSi, ±id 

tt^ffl^:^ bT 4 tctb . c (D^<D^^rmm^c^<D 
tt»*W<*0. ifttfflilXtto^b^R»* 

50 gft»IMi6 5 0-9 5 0 o C<hT*o 
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[0033] ttc, mm<t$mmm& 5#ra*?s-c«@ 
[0034] mmmmmoittmR&te, ^omomn 

[0 0 3 5 ] WtU^S^JS, B^ra : 4 5 0 - 5 5 0 'C, 

ffimmmte, mmimrnxm^LtcN \ , s i *n i a 

S i <bUTCuetB*^-^JfflCC«TtH^#€>CitC^ 

4 5 o-cxmvm&te. ffimw<Dm&'j>ts:<. 
u^ot, maftamm&te4 5 0-5 5 o-ct-r&c 

[0 0 3 6 ] Sfc. #ra«fflCC*j^iffiafi!^R|*55 

B$r^ « 5 ^Pai- 5 b$m i r ^ . 

[0 0 3 7 ] £6SC, tf£H«Btft(C. ?ftfi«rS6«:i§J± 
[0 0 3 8 ] H^{t^S«<Dft£Pitg : B»{b&9&EE 

©#aw«Ktti o-c/»«±<fc-r4. 

[0 0 3 9 ] 

**-#>W»SCCf|JiL, Jl$5 0mm, if 18 0m 
m, S$18 0mm©iMf#/c 0 *©f*, Z<D$m<0 
3lffi©jffifl*9*U 9 5 0 'CCC I^15mmJ 

■dWBffiBtfftec^ 7 5 ox;jaji©aBt*6*+«cji 

[0 040] offCC, SBESt*(D^ffiOK{tX^r-;Uft 
Lfcfft. »IBEEe*ff«CC^ 0. 2 0 mm© 



(5) t$Pa¥8 - 3 1 9 5 2 7 
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«tt«r»fc. Cft6©«tt*7 5 0T:<DiittK: 

^MESlt, 0. 15mm©«HiU cne>£5 
[0 04 1 ] ±IB<D<I: 5KUrHffUftJW«teJ:C«R** 

10 /Co 

[0 04 2] H**<D— 8B*«J»rU J 1 S • Z-2 2 4 
2CC*£D, 6 0 0 "0*5*0*9 0 OTICCtoWSW^fcT- 
BWB«*tfttoA:. mttCttLXtill 0 mm, S3 2 

«L tt^<D**tt. «>o#te, M5fett©ffFflBK:«L/ 

[0 04 3] B^©«tttOMtt, 9Sn/lPb 
©ttWcft^*10/immfcfi, 15 0°C(D^JS"C 
lOOOWJtMSM ffltf^&O. 5mmri 

20 8 0° m*mL&<DizA,td<D»M<Dmmzwmotc 0 

[0 0 4 4 ] #>o£f4©l¥ffi«, 5/r>fS*-CAff«>o 

* u/cgL a g ^ais* i o ois<Dism<Dyt^mm 

[0 04 5] Ag*o#(D^m*«T<3WiOr*a o 
[0 04 6] C uTM^^ 

fSffl^:CuCN 42g/L KCN 9 1 fir/1 
iSSS : 6 0°C, *«£fflg : 5 A/dm 2 , : 0 . 
1 m in 
30 Ag$b~i£ 

'fBfflJSR: S - 9 3 0 (x* • -f- • n+f; hS?) 
«®Jg : 6 0°C, : 5 OA/dm 2 

H»»«rfTttofc. Cti6©*B«C«ft«|aWI5flESti 
fc*f»*3 Oli^H.SO. + Slt^NH.F • HF 

©*««*5 ox;ccjtinJifcLfc**cc5^2 o«fja«L/ 

40 H»*«r«©*«aB3efcJ:oT»fflLA:o 

[0 04 7] «±©»ffi*S**^2CC7n-r a tfc«CWZ>^ 
^No. 8»6 0 0"CrH»ft«iaL, ft»0fcfeO-C 
*^ No. 1 3tt9 8 0 , CriM«ffll t fi^Wc 
^©r^>^ 0 *fcJt««©^No. lOtt, 4 2 0°C 
rWtt^SO, No. 13, 1 4«5 8 0 o CrWtH®S 

[0 04 8] 
[«1 ] 
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it ¥ 4ft Ut.%) 




No. 


Cu 


Ni 


Si 


Zn 


Sn 


S 


Cr 


HO 






1 


M 


0. 40 


0. 10 


1.50 


2.0 


0.001 


0.001 


0.0001 


- 


- 




2 


SIS 


1.00 


0.22 


1.25 


1.0 


0.0005 


0.0005 


0.001 








3 


»HP 


1.59 


0. 35 


1.05 


0.2 


0.001 


0.0008 


0.0006 


- 


- 


ft 

09 


4 




1.82 


0.40 


1.01 


- 


0. 0008 


0.001 


0.0005 


Mn 




5 


»« 


3.20 


0.70 


1.05 




0.001 


0.01 


0.0008 








6 


«» 


3.98 


0.91 


1.98 




0.0006 


0.008 


0.001 


0.01 


Al 

0.0002 




7 


919 


0.30 


0.05 






0.0005 




0.0005 








8 


Sft& 


4.50 


1.50 






0.001 




0.001 






it 


9 


»SP 


3.20 


0. 75 






0.002 




0.005 








10 


A* 


3.20 


0. 72 






0.0025 


0. 005 


0.003 






m 


11 


ttfiB 


3.20 


0. 76 






0.0015 












12 




3.85 


0.81 






0.002 












13 




1.85 


0. 42 


2.50 




0.001 


0.005 


0.002 








14 


mm 


1.85 


0.43 




2.2 


0.001 


0.001 


0.01 







[0 049] * * [g|2] 







sms 




2 ffi *# © « tt ; 






150X3. lOOOftft 


AgSfro £fc 
AgSSfi 




kgf/na a 


% 


Hv 


%IAC8 




Ho. 


600X3 


900X3 




ft 












1 


5.0 


10.2 


mtim ■ 




* • 6fc 


0.01JJIT 


63.8 


14 


191 


32 




2 


3.5 


9.5 


mtim ■ 


&mm • 




0.01UT 


62.5 


15 


189 


45 


m 


3 


2.5 


8. 2 


a*v» - &.& 


»** * A» 


m ■ 


o.omT 


64.2 


16 


195 


51 


m 
& 


4 


2.3 


7.8 


an« • a» 


HKIB • 


JRf ■ 


o.ouar 


66.8 


15 


198 


50 




5 


2.1 


7. 5 


mnm • a» 


Sltt* - Bk& 


m • a» 


O.Oll^T 


88.3 


12 


267 


45 




6 


2.0 


7.2 


anas • $k& 


nmm - is*# 




0.01UT 


89.2 


12 


285 


40 




7 


4.7 


9.5 


mnm • fie 


mm 


fill - £B 


0.OIUT 


42.0 


15 


128 


65 




8 


2. 1 


8.2 


ntife ■ 


u« 


a» 


0. 07 


68.5 


12 


207 


30 




9 


2.0 


6.7 




«o» 




0.01UT 


85.8 


12 


258 


45 


it 
m 


10 


I. 1 


5.8 


«gn» • m» 






0. 12 


65.2 


11 


190 


32 


11 


0.8 


1.6 


















12 


0.5 


1. 3 


«n* 


















13 


2. 1 


6.3 




as*!** • a*? 




0. 15 


51.8 


10 


152 


42 




14 


2.5 


8.6 








0.08 


71.5 


12 


215 


30 



[0050] CCDHWJcD^&N o . 1 ~ 6 ItmV&D'P 

[005 1 ] cn&C*tU N i , Si ©MiWl> 
Ni, Si <0&mm&£>^tiMm<D-£t&N o . 8«, % 
S*fc{5C». tt©fll©-&£No. 9. 10«. S. Mg 



3WSWifiJ:0t^<. «>o No. 11, 1 
[0052] 

«. fi£*©Cu - N i - S i W^Stt 
40 *«fctt*i6. «UBJnitt. MXA:©**!*. 

¥4£ l/r©OH14*i^±-rs»*{*^:*i». 



